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Abstract: This study aimed to evaluate and compare functional capacity and biochemical factors among elderly 
women living in the urban and rural sectors of Yumbe, Chile. The sample consisted of 2 groups of elderly women 
from the province of Ñuble, from the eighth region of Chile, divided into urban elderly (UE) (n = 20) with a mean 
age of 67.57 ± 3.4 years, and rural elderly (RE) (n = 20), with a mean age of 71.25 ± 2.2 years. The following 
biochemical variables were analyzed: glycemic index a, and triglycerides levels and cholesterol levels. The test 
battery used to assess functional capacity was the Senior Fitness Test. It was found that the UE group presented 
better indices than the RE group for all variables except glycemia, for which the RE group presented better indices. 
In the functional capacity, in particular, the upper and lower body strength is significantly lower in the RE. The 
functional capacity and the biochemical parameters studied have shown that the elderly women of different social 
conditions in the Yumbe-Chile region do not present a good degree of functionality, and also show high levels of 
cholesterol and triglycerides, which might be the cause of the increased prevalence of health problems in this 
population. 
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1. Introduction 
 Constant and rapid changes in demographic 
and epidemiological profiles suggest the need for 
studies on the health of the elderly population. Chile 
has the highest average life expectancy of all Latin 
American countries (80.5 years), and has the second 
highest life expectancy of all countries in the American 
continents, after Canada (82.2 years), according to 
data from the World Health Organization [1]. The 
region of Bío-Bío, Chile, contains 16.8% of the elderly 
population of the country; 22.8% of residents of the 
community of Yumbe, a rural area linked to this region, 
are aged 60 or over, with a large portion of this 
population being women [2]. While living longer 
remains a public health goal, the preservation of 
factors that involve independent and functional life 
during old age is more important. These factors are 
directly related to the quality of life [3]. With aging, 
changes can be observed that progressively interfere 
with the functional condition of the elderly population. 
These changes vary from individual to individual and 
depend on how one lives [2, 4]. 
Functional capacity can be defined as the 
potential of an elderly person to perform their daily 
functions like self-care autonomously and 
independently, and activities of daily life, making it 
possible to adapt to the environment that they live in 
[5, 6]. In this context, all the data generated through 
functional capacity tests enable the profile of elderly 
individuals to be known and can become instruments 
in the definition of health promotion strategies, aiming 
at preventing and / or delaying disabilities for this 
population [7, 8]. Another factor of great relevance in 
the health promotion strategies of elderly individuals is 
the monitoring of biochemical changes involved in the 
aging process since these can cause increased 
functional impairments due to any chronic illness [9]. 
From the point of view of policy on aging, it is 
interesting to identify the characteristic changes old 
age, and the specific difficulties faced by older people 
living in different conditions of a community, such as 
urban and rural areas. Therefore, this study aims to 
evaluate and compare functional capacity and 
biochemical factors among elderly women living in the 
urban and rural sectors of Bío-Bío, Chile. 
2. Methods 
2.1 Samples  
 The samples for the present study consisted of 
2 groups of elderly women from the province of Ñuble 
in the eighth region of Chile. The 2 groups were 
divided into urban elderly (UE) (n = 20), with a mean 
age of 67.57 ± 3.4 years and rural elderly (RE) (n = 
20), with a mean age of 71.25 ± 2.2 years. All study 
volunteers signed the free and informed consent form. 
The study was conducted in accordance with the 
ethical standards of the Helsinki resolution, 1989. 
 
2.2 Study design 
 The analyzed variables were divided into 2 
groups: A) Biochemical and B) Functional Capacity 
(Figure 1). 
Figure 1 Study Design. 
 
2.3 Procedures 
A) Biochemical: Biochemical analyses were 
performed with the volunteers under fasting 
conditions. The biochemical variables glycemic index, 
triglycerides, and cholesterol were analyzed through 
the reflective photometry method, using the 
instrument Accutrend Plus Roche®. Each analysis was 
performed with a specific enzymatic reagent strip for 
each of the studied variables. For the analysis of each 
variable, 25 μl of fingertip blood was collected. The 
blood was previously sterilized and despized the first 
drop in order to avoid contact with metabolic remnants 
of the sterilization. Blood collection was performed by 
trained personnel. All collections were individualized, 
and the evaluator always used surgical gloves. 
B) Functional Capacity: The senior fitness test 
was used for measuring the functional fitness of 
participants in this study [10]. This test is based on a 
functional fitness framework that measures the ability 
to perform everyday activities and requires the ability 
to perform functional movements, such as walking, 
stair climbing, and standing up. The tests are: Upper 
Body Strength, Lower Body Strength, Upper Body 
Flexibility, Lower Body Flexibility, Agility, and Aerobic 
Endurance. 
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2.4 Statistics 
 To verify the normality and the homogeneity of 
the variances, Shapiro-Wilk and Levene tests were 
adopted. To clarify the assumptions of normality and 
homogeneity of variance, the Mann-Whitney U test 
was applied to compare between the biochemical 
variables and between the functional capacities of the 
groups. Effect size (ES) was calculated using Cohen's 
d, according to the following criteria: 0,2 small; 0.50 
moderate; and 0,8 strong. The significance level (α) 
was set at 5%, and all statistical analyses were 
performed using SPSS software (20.0, IBM, Armonk, 
USA). 
 
3. Results 
 The purpose of this study was to evaluate and 
compare biochemical variables and the functional 
capacity among a group of elderly women from the 
urban and rural areas of the city of Yumbe, Chile. We 
found that the UE group presented better indices than 
the RE group for all variables except for glycemia, for 
which the RE group presented better indices.  
 Table 1 shows the comparison of biochemical 
variables between the groups studied. The glycemic 
index was significantly different between the UE and 
the RE; however, when the effect size analysis is 
considered, this significance was small in all the 
analyzed variables d ≤0.2. 
 When analyzing the distribution data of the 
biochemical variables, we identified that IR 
represented a greater part of the sample with values 
above normal, and 90% of the IRs presented 
cholesterol levels above the average value. It is also 
worth noting that 70% of the IUs exhibited high 
cholesterol levels (Table 2).  
 
 
 
 
 
 
 
 
 
 
 
 Aging is a natural human process that is 
accompanied by natural deleterious bio 
psychophysiological variables that accompany the loss 
of quality of life [2, 6, 11]. Identifying, comparing, and 
accompanying these changes are fundamental for 
adequate intervention by the public authorities to 
ensure healthy aging of the population. Based on this 
assertion, our study emphasizes the importance of the 
control of intervening variables of the aging process, 
and comparison of different socioeconomic situations. 
 Based on the biochemical variables, we 
identified a high index of the sample with results above 
normal. These indexes are justified by physiological 
and socioenvironmental factors. Aging brings a 
reduction of muscle and bone mass, and an increase in 
fat mass. Based on these findings [12, 13], the 
increase in biochemical variables found in our study is 
justifiable. Studies with urban and rural populations in 
other countries have also found significant increases in 
glycemic, triglycerides, and cholesterol in the elderly 
[14], reflecting a high risk of chronic degenerative 
diseases. Socio-environmental interferences are 
another justification for explaining the increase in the 
analyzed variables. Elderly individuals, during a large 
part of their lives, had less access to recent public 
health improvements [15]. This has led to a pattern of 
less physical inactivity and poorer diet among these 
individuals. This effect is enhanced with the arrival of 
more advanced ages [16], co-opting the arrival of the 
loss of physiological variables as a decrease of the 
basal metabolic rate, loss of mass, and muscular 
strength [17, 18]. The results of the functional capacity 
tests are shown in Table 3. We identified significant 
differences always in favor of the UE group, in the 
upper body strength, lower body strength, lower body 
flexibility, and aerobic endurance.  Cohen's d of the 
cited variables was small, with the exception of the 
aerobic endurance, which was average. 
 
 
 
 
 
 
 
 
 
Table 1 Biochemical Variables 
Variables Urban Elderly 
(n=20) 
Rural Elderly 
(n=20) 
p Effect Size (d) 
Glycemic 
Index 
106,85 (± 47,25) 67,80 (± 24,29) * 0,01 0,221 
Triglycerides 293,95 (± 143,73) 210,85 (± 99,42) 0,081 0,106 
Cholesterol 218,75 (± 27,61) 206,50 (± 49,75) 0,620 0,024 
* Significant difference in glucose between Urban Elderly and Rural Elderly p < 0.05 
 Vol 9 Iss 3 Year 2020                     Andrés Abarca Molina et al/2020        DOI: 10.34256/ijpefs2037 
 Int. J. Phys. Educ. Fit. Sports, 9(3) (2020), 46-51 | 49 
  
Table 2 Percentage of Distribution of Biochemical Variables 
Biochemical Group 
Urban Elderly (n=20) Rural Elderly (n=20) 
Glycemic 
Index 
Above% 40 10 
Average% 60 90 
Triglycerides Above % 70 50 
Average % 30 50 
Cholesterol Above % 90 70 
Average% 10 30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 Functional Capacities 
Variables Urban Elderly 
(n=20) 
Rural Elderly 
(n=20) 
p Effect Size (d) 
Upper Body Strength (n) 20,55 (± 4,13) 16,15 (± 6,03)* 0,02 0,160 
Lower Body Strength (n) 15,65 (± 2,87) 10,20 (± 4,89)* 0,01 0,369 
Upper Body Flexibility (cm) -6,30 (± 10,37) -17,45 (±17,70)* 0,03 0,134 
Lower Body Flexibility (cm) -3,70 (± 10,37) -10,27 (± 13,28) 0,157 0,084 
Agility (s) 7,60 (± 2,00) 11,37 (± 4,35)* 0,03 0,137 
Aerobic Endurance (n) 96,00 (±19,89) 51,45 (± 21,00)* 0,01 0,543 
* Significant difference in functional capacity between Urban Elderly and Rural Elderly p < 0.05 
Table 4 Criterion-reference standards (CRS) in the Functional Capacities 
Variables Classificação CRS 
Urban Elderly Rural 
Elderly 
Upper Body Strength (n) Good Regular 
Lower Body Strength (n) Regular Very Weak 
Upper Body Flexibility (cm) Very Weak Very Weak 
Lower Body Flexibility (cm) Weak Very Weak 
Agility (s) Very Weak Very Weak 
Aerobic Endurance (n) Regular Weak 
Total Regular Weak 
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 In the functional capacity, we identified a 
better performance in the UE group when compared to 
the RE group. The interpretation of these results is 
limited by the fact that we did not study the levels of 
physical activity to justify the differences found among 
the elderly population of the urban and rural areas, 
since it is known that a lower level of physical activity 
leads to detrimental effects in the health of elderly 
individuals, such increase in fat mass, decrease in bone 
mineral density, and consequent decrease in quality of 
life [19, 20]. 
 Table 4 presents the classification of 
functionality. It was observed that the individuals in 
the UR group have a lower level than those in the UE 
group. 
 The functional capacity levels found in the 
study were lower than those found in a sample of 
Brazilian, Colombian and Polish elderly women [8, 21, 
22]. According to the normative references of Rikli and 
Jones [10], the elderly women in our study had below-
normal results in an index between weak and very 
weak. We elaborated on the CRS to establish the 
degree of functionality of the elderly individuals in the 
study and found a low value, which represents a high 
degree of functional dependence. These findings 
corroborate with studies that have proven that high 
values of biochemical parameters lead to an important 
functional dependence that can lead to lower life 
expectancy, and an increase in health expenses in the 
sample studied [11, 12]. 
 Our findings show that the sample of elderly 
women from different socio-environmental situations in 
the Yumbe region of Chile has a low functional capacity 
and high values of health-related biochemical 
parameters. This study has several limitations; we only 
studied a small sample of elderly women and did not 
assess the level of physical activity of the sample. 
 
4. Conclusions 
 The functional capacity and the biochemical 
parameters studied showed that elderly women of 
different social conditions of the Yumbe region of Chile 
do not present a good degree of functionality and had 
high levels of cholesterol and triglycerides. These 
findings indicate the possibility of problematic life 
expectancies in this sample. Further studies are 
needed to assess the socioeconomic status of each 
group, in addition to the level of physical activity in 
each group. Our results point to an immediate need for 
intervention by the Chilean public authorities to 
improve the criteria studied, and the quality and life 
expectancy of this population. 
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